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TECHNICAL NOTE
Use of covered stents and endograft as a rescue
treatment in a patient with a complex form of
recurrent aortic coarctation
Juan C. Parodi, MD, Luis Mariano Ferreira, MD, Horacio Faella, MD, Ricardo La Mura, MD,
Erik Ruslender, MD, and German Henestrosa, MD Buenos Aires, Argentina
We report our experience with one patient with recurrent coarctation and aneurysm degeneration treated endoluminally.
A novel technique was used combining balloon-expandable with self-expandable endografts. The balloon-expandable
component expanded the area of stenosis and also created a neck to allow the implantation of the self-expandable
endograft to exclude the aneurysm. Mismatch of diameters was solved with the creation of a new proximal neck, in which
the distal end was progressively expanded to reach the appropriate diameter to implant the self-expandable endograft
inside. Expansion of the narrow stenosis and complete exclusion of the aneurysmwas achieved without a residual pressure
gradient. ( J Vasc Surg 2007;45:1263-7.)Traditional surgical approaches have proven to be an
effective treatment for primary aortic coarctation.1,2 Long-
term follow-up has demonstrated potential complications,
however, such as recurrent coarctation, pseudoaneurysm,
and true poststenotic aneurysms.3 Patients with long-
standing coarctation are known to frequently develop pre-
mature coronary artery disease and cerebrovascular dis-
ease.3
Open repair of recoarctation and aneurysms has been
associated with a number of severe complications.4,5 En-
doluminal grafts have been shown to be an effective treat-
ment for a number of aortic pathologies and offer a poten-
tially less invasive approach in high-risk surgical patients
since they were introduced in 1991.6 We report a patient
treated successfully by the implantation of covered stents
combining balloon-expandable and self-expandable en-
dografts.
TECHNICAL NOTE
A 37-year-old man was referred to our institution for
evaluation of a large thoracic aortic aneurysm detected on
angiographic evaluation for claudication. The patient had
undergone repair of a long-segment thoracic aortic coarc-
tation when he was 5 years old (subclavian flap angio-
plasty). During the past 2 years, his hypertension had
become difficult to control, and three-block claudication
developed.
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doi:10.1016/j.jvs.2007.02.038An echocardiogram showed a moderate left ventricular
hypertrophy. Angiography revealed a 7-cm aneurysm (Fig
1) in the region of the repair, and a gradient of 27 mm Hg
was detected across the recoarctation. The aortic diameter
was 16 mm at the level of the left carotid artery and 9 mm
at the level of the recoarctation. Angiography also revealed
a left vertebral artery originating from the aortic arch.
After obtaining written consent, the patient was taken
to the operating room and the right common femoral
artery was dissected free through a 3 cm transverse incision.
After administration of 5000 U of heparin, under continu-
ous fluoroscopy, a Bentson guidewire was advanced across
the aneurysm and beyond stenosis. The end of the guide-
wire was placed in the ascending aorta. A catheter was then
used to exchange the flexible wire by a 0.035-inch Lunder-
quist Extra stiff guidewire (Cook, Bloomington, Ind).
A 22F Cook sheath was advanced up to the descending
thoracic aorta, and through the sheath. We then intro-
duced a 34-mm-long expanded polytetrafluoroethylene
(PTFE) Cheatham-platinum (CP)-covered stent (NuMED
Inc, Hopkinton, NY), mounted on a BIB balloon (Inamed
Health, Santa Barbara, Calif) with an 18-mm diameter
outer balloon and a 9-mm inner balloon.
The CP stent is composed of 0.013-inch platinum/
iridium wire that is arranged in a “zig” pattern. It allows
expansion from 8.0 mm to 24.0 mm. The Covered CP
Stent consists of the Bare CP Stent that is covered with an
expandable sleeve of expanded PTFE. The stent is crimped
onto a BIB balloon. This balloon allows for readjustment of
position after inflation of the inner balloon. The inner
balloon is very thin and low-profiled and expands to half the
outer balloon diameter. Its length is 1 cm shorter than the
outer balloon. The BIB outer balloon diameters range from
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catheter is 8F or 9F.
The diameter of the target vessel is measured and
corresponds to the outer balloon diameter, whereas the
length of the CP stent is chosen to cover the desired target
site. The BIB catheter is selected so that the inner balloon is
always shorter than the stent, and the outer balloon is
slightly longer. The inner balloon is always inflated first,
partially expanding the stent without flaring. This allows
repositioning of the stent before final deployment, when
the outer balloon is inflated. Both devices are currently
available only outside of the United States (Fig 2).
The stent was crimped manually, and the balloon-stent
combination was protected with a plastic tube to cross
through the hemostatic valve of the sheath and impede the
posterior displacement of the stent. This first balloon-
expandable endograft was positioned inside the stenotic
area distal to the left vertebral artery and occluding the left
subclavian artery (Fig 3). The length of this stenotic area
was 2 cm and the lumen was 9 mm in diameter.
A second covered stent (34 mm long) was deployed
Fig 1. Preoperative computed tomography scans revea
angioplasty. The left vertebral artery takes off of the aortpartially overlapping the first, creating a neck of40mm inlength. The second covered stent was expanded up to 20
mm in diameter (BIB 20-mm outer balloon diameter; Fig
3), allowing the deployment a 26-mm-diameter, 10-cm-
long TAG endograft (WL Gore & Assoc, Flagstaff, Ariz).
Rapid right ventricular pacing was used during stent de-
ployment.3 A 39-mm-long CP stent was then deployed
mounted on a 24-mm-diameter outer balloon within the
TAG endograft to achieve a complete endoleak sealing.
No pressure gradient was detected from the aortic arch
proximally to the endograft down to the descending aorta.
A completion angiogram revealed total exclusion of the
aneurysm (Fig 4), occlusion of the left subclavian artery,
and a patent left vertebral artery. The patient’s postopera-
tive course was uneventful. He was discharged home on
postoperative day 3. At the 1-month follow-up, the patient
was asymptomatic, hypertension was easily controlled, and
a computed tomography scan revealed a well-apposed en-
dograft with no evidence of endoleak (Fig 4).
COMMENT
Recoarctation and aneurysm formation after open co-
cm thoracic aneurysm, and a stenosis at the level of the
h. ACo, Aortic Coarctation; LSA, left subclavian artery.l a 7-arctation repair is not an unusual complication associated
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Reoperative repairs of coarctation-associated aneurysms
carry a perioperative mortality of 5% to 15 %.5 Because such
aneurysms are localized to a limited portion of the descend-
ing thoracic aorta, they are frequently quite amenable to
endovascular stent graft repair. Some authors have reported
excellent mid-term results with such repairs in patients with
coarctation-associated aneurysms.7,8
Endovascular repair has emerged as a less-invasive
treatment for numerous thoracic aortic diseases. However,
the durability of this procedure relies on the stability of
proximal and distal fixation sites and the secure connection
between components.
In theory, a short aortic neck after endograft repair
could lead to device migration, endoleak, and rupture. The
natural history of both proximal and distal aortic necks after
thoracic endografting remains largely unknown.
Lengthening the proximal anchoring zone could be an
effective strategy to expand applicability of stent graft re-
pair. A hybrid technique of aortic arch branch transposition
Fig 2. Cheatham-Platinum stent and polytetrafluoroeth
bare platinum-iridium stent expanded, (b) same crimpe
combination expanded, and (e) BIB double balloon.and antegrade or retrograde stent graft deployment forcomplete arch repair without cardiopulmonary bypass is
also a less invasive alternative.9 Coverage of the origin of
the left subclavian artery has been reported to be apparently
safe. But vertebrobasilar ischemia that developed after stent
graft placement covering the left vertebral artery would be
fairly complicated. Fenestration and branched endografts
have been successful used in similar cases.9
In the present patient, three essential problems were
identified: (1) mismatch of diameters from 9 mm to 26
mm, (2) tight stenosis with a high pressure gradient, and
(3) a relatively short neck. These problems were addressed
and solved by combining self- expandable and balloon-
expandable endografts. Fenestrated endografts could be
used for the relatively short neck, but this graft could not
address the other complicated factors. We added3 cm for
fixation and friction with the second covered stent, making
a lengthener proximal anchoring zone.
We report a possible endovascular repair technique to
solve the described proximal endograft instability without
an open surgical revision. A sufficient proximal neck was
(PTFE)-covered stent and the BIB double balloon: (a)
stent crimped and covered with PTFE, (d) stent graftylene
d, (c)not available (short and small). We therefore extended and
graft
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scoped balloon-expandable stenting, preventing the col-
Fig 3. a, Preoeprative angiogram (LCA,Left coronary a
first stent graft deployed, (c) second stent graft in positio
to extended and stabilized the proximal part of the endo
Fig 4. Computed tomography scan reveals a well-apposed en-
dograft with no evidence of endoleak.lapse of endograft. This technique was applied also in onemore patient with a short distal thoracic neck with good
result.
The reported proximal endograft collapse occurs
without a device failure and can cause a narrowing up to
a complete occlusion of the endograft.10 Use of the TAG
thoracic endografts resulted in a lack of sufficient attach-
ment of the device to the small curvature of the aortic
arch, leading to a potentially hazardous collapse of the
proximal endograft, with an almost complete occlusion
of the aortic lumen. Also, excessive oversizing causing
wrinkling of the prosthesis could have been an issue in
some cases reported.10
Our patient had a 16-mm-diameter aorta, so the ideal
graft would have had a diameter of 18 to 20 mm. A certain
amount of oversizing is recommended. From the findings in
our patient, we suggest placement of a thoracic stent graft
distal to the left vertebral artery covering left subclavian artery,
oversizing of no more than 20%. We implanted covered CP
stents as a rescue treatment. So in this case, the use of covered
CP stents in patients with CoA can prevent or deal with the
LVA, left vertebral artery;ACo,Aortic Coarctation), (b)
lescoped balloon expandable covered stenting was done
), and (d) the final angiogram.rtery;
n (teendograft collapse and add more than 30 mm for fixation
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Our study is an early experience on the use of covered
CP stents and endografts as a rescue treatment in patients
with aortic coarctation aneurysms. It seems encouraging,
with potential advantages over repeat surgery. Further
studies and late follow-up of this patient is required.
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